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BOTTOM VALVE APPARATUS OF HYDRAULIC 
SHOCK ABSORBER 



BACKGROUND OF THE INVENTION 

5 Field of the Invention 

The present invention relates to a bottom valve apparatus of a 
hydraulic shock absorber. 

Description of the Related Art 

10 A bottom valve apparatus of a hydraulic shock absorber may be 

structured, as described in Japanese Utility Model Application 
Laid-open No. 3*22150 (patent publication l), such that a push side 
flow passage 1A and a pull side flow passage IB are formed in a bottom 
piece 1. A push side damping valve 2 opening and closing the push 

1 5 side flow passage 1A and a check valve 3 opening and closing the pull 
side flow passage IB are respectively provided in a lower face side and 
an upper face side of the bottom piece 1, and a coil spring 4 urging the 
check valve 3 is fastened by a bolt 5 and a nut 6 which are provided in 
the bottom piece 1 (FIGS. 6A and 6B). 

20 However, when the bottom valve apparatus is assembled, there 

is often a problem in that a leading end portion of the coil spring 4 is 
caught in the check valve 3. The bolt 5 in which the damping valve 2 
is assembled is inserted from a lower surface side of the bottom piece 1, 
the check valve 3 and the coil spring 4 are arranged in the vicinity of a 

25 protruding end of the bolt 5 protruding to an upper face side of the 
bottom piece 1, and the nut 6 is screwed with the protruding end of the 
bolt 5. The check valve 3 and the coil spring 4 are centered by a 
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centering guide 6A of the nut 6 so as to be fastened. However, in this 
case, there may be a situation that an end portion 4A of the coil spring 
4 rotating together with a rotation of the nut 6 in a contacting side with 
the check valve 3 gets under the check valve 3 so as to be caught in a 
5 position between the bottom piece 1 and the check valve 3, during the 
centering of the check valve 3 (FIG. 6A). 

As a result of a study carried out by the inventor of the present 
invention, it has been found that since a thread direction of the nut 6 (a 
rotating direction for moving the nut 6 in a fastening direction) is a 

10 right handed thread, and a winding direction of the coil spring 4 (a 
winding direction for moving the coil spring 4 in a direction apart from 
the nut 6) is also a right handed coil (FIG. 6B), the end portion 4A of 
the coil spring 4 in the contacting side with the check valve 3 moves in 
a direction which the check valve 3 is caught when the coil spring 4 

15 rotates together with the rotation of the nut 6. 

SUMMARY OF THE INVENTION 

An object of the present invention is to prevent a coil spring 
from being caught in a check valve when a bottom valve apparatus is 
2 0 assembled. 

The present invention relates to a bottom valve apparatus of a 
hydraulic shock absorber having* a bottom piece, a flow passage formed 
in the bottom piece, a check valve opening and closing the flow passage 
and provided in one face side of the bottom piece, and a coil spring 
2 5 urging the check valve. 

The coil spring is fastened by a bolt and a nut which are 
provided in the bottom piece. 
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A thread direction of the nut or the bolt fastening the coil 
spring is set to a direction opposite to a winding direction of the coil 
spring. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be more fully understood from the 
detailed description given below and from the accompanying drawings 
which should not be taken to be a limitation on the invention, but are 
for explanation and understanding only. 
10 The drawings- 

FIG. 1 is a half cross sectional view showing a hydraulic shock 
absorber?" 

FIG. 2 is an enlarged cross sectional view showing a piston 
valve apparatus," 

15 FIG. 3 is an enlarged cross sectional view showing a bottom 

valve apparatus; 

FIGS. 4A and 4B show a bottom valve apparatus, in which FIG. 
4A is a cross sectional view and FIG. 4B is a plan view; 

FIG. 5 is a cross sectional view showing another embodiment of 
2 0 the bottom valve apparatus; and 

FIGS. 6A and 6B show a conventional bottom valve apparatus, 
in which FIG. 6A is a cross sectional view and FIG. 6B is a plan view. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

2 5 FIG. 1 shows a twin tube type hydraulic shock absorber 10 

constituting a strut type suspension. In the hydraulic shock absorber 
10, a damper tube 11 is formed as a double tube comprising an outer 
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tube 12 and an inner tube 13. The hydraulic shock absorber 10 
constructs a suspension apparatus of a vehicle by inserting the piston 
rod 14 to the inner tube 13 built in the outer tube 12, connecting a 
vehicle body side mounting bracket (not shown) to an upper end 
5 portion of the piston rod 14, and connecting a lower end portion of the 
outer tube 12 to a wheel side by a knuckle bracket 15. 

The hydraulic shock absorber 10 is structured such that a 
suspension spring (not shown) is interposed between a lower spring 
seat 16 disposed in an outer periphery of the outer tube 12 and an 

10 upper spring seat (not shown) supported by a mounting bracket in an 
upper end portion of the piston rod 14, thereby absorbing impact forces 
generated when the vehicle travels. 

The hydraulic shock absorber 10 is structured such that when 
the inner tube 13 is disposed in the outer tube 12 in an upright manner, 

15 the lower end portion of the inner tube 13 is centered and supported to 
the bottom portion of the outer tube 12 via a bottom piece 51, and the 
upper end portion of the inner tube 13 is centered and supported to an 
upper end opening portion of the outer tube 12 via a rod guide 18. 
Further, the hydraulic shock absorber 10 is provided with a shaft seal 

2 0 portion 19 such as an oil seal or the like through which the piston rod 
14 is extended, in an upper portion of the rod guide 18. The shaft seal 
portion 19, the rod guide 18, the inner tube 13 and the bottom piece 51 
may be clamped between the caulking portion of the upper end in the 
outer tube 12 and the bottom portion of the outer tube 12. 

2 5 The hydraulic shock absorber 10 has a piston valve apparatus 

20 which may be an extension side damping force generating apparatus 
and a bottom valve apparatus 40 which may be a compression side 
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damping force generating apparatus. The hydraulic shock absorber 

10 controls a stretching vibration of the damper tube 11 and the piston 
rod 14 caused by absorption of the impact force by the suspension 
spring. 

5 Piston Valve Apparatus 20- 

The piston valve apparatus 20 is structured, as shown in FIG. 
2, such that a valve stopper 21, a valve seat 22, a check valve 23, a 
piston 24, a disc valve 25, a valve seat 26 and a valve stopper 27 are 
attached to the piston rod 14, and are fixed by a nut 28. The piston 24 
10 divides an inner portion of the inner tube 13 into a piston side damper 
chamber 29A and a rod side damper chamber 29B. The piston 24 
forms a push side flow passage 30A and a pull side flow passage 30B 
communicating both the damper chambers 29A and 29B, is provided 
with the check valve 23 in the push side flow passage 30A, and is 
15 provided with the disc valve 25 in the pull side flow passage 30B. 

When the hydraulic shock absorber 10 is compressed, oil in the 
piston side damper chamber 29A passes through the push side flow 
passage 30A so as to flexibly deform and open the check valve 23, and 

011 is introduced to the rod side damper chamber 29B. When the 
2 0 hydraulic shock absorber 10 is extended, oil in the rod side damper 

chamber 29B passes through the pull side flow passage 30B so as to 
flexibly deform and open the disc valve 25, flowing to the piston side 
damper chamber 29A, thereby generating an extension side damping 
force. 

2 5 Bottom Valve Apparatus 40' 

The hydraulic shock absorber 10 is structured such that a 
reservoir chamber 41 is formed between the outer tube 12 and the 
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inner tube 13, and an inner portion of the reservoir chamber 41 is 
sectioned by an oil chamber and a gas chamber. The bottom valve 
apparatus 40 divides the piston side damper chamber 29A and the 
reservoir chamber 41 by the bottom piece 51 provided between the 
5 bottom portion of the outer tube 12 and the lower end portion of the 
inner tube 13, as shown in FIG. 3. 

In the bottom valve apparatus 40, as shown in FIG. 4, a push 
side flow passage 52 and a pull side flow passage 53 which 
communicate the piston side damper chamber 29A with the reservoir 

10 chamber 41 are formed in the bottom piece 51 corresponding to a 
molded body formed by filling a sintered powder in a metal mold. The 
bottom valve apparatus 40 is provided with a damping valve 54 
opening and closing the push side flow passage 52 in a lower face side 
of the bottom piece 51, and is provided with a check valve 55 opening 

15 and closing the pull side flow passage 53 and a coil spring 56 urging 
the check valve 55 in an upper face side of the bottom piece 51. The 
bottom valve apparatus 40 is structured such that a bolt 57 passing 
through the damping valve 54 is inserted from the lower face side of 
the bottom piece 51. The check valve 55 and the coil spring 56 are 

2 0 arranged in the vicinity of the protruding end of the bolt 57 protruding 
to the upper face side of the bottom piece 51. A nut 58 is engaged with 
the protruding end of the bolt 57, and the check valve 55 and the coil 
spring 56 are centered and fastened by the nut 58. The nut 58 is 
provided with a centering guide 58A for the check valve 55 and the coil 

25 spring 56 along a side brought into contact with the upper face of the 
bottom piece 51 (FIG. 4A). An end portion of the bolt 57 protruding to 
an upper face of the nut 58 is formed as a caulked portion 59 so as to 



prevent the nut 58 from rotating. 

When the hydraulic shock absorber 10 is compressed, oil in the 
piston side damper chamber 29A passes through the push side flow 
passage 52 so as to flexibly deform and open the disc valve 54. Oil 
flows into the reservoir chamber 41, and generates a compression side 
damping force. When the hydraulic shock absorber 10 is extended, oil 
in the reservoir chamber 41 passes through the pull side flow passage 
53 so as to lift up and open the check valve 55, and is introduced to the 
piston side damper chamber 29A. 

In this case, in the bottom valve apparatus 40, a thread 
direction of the nut 58 fastening the coil spring 56 (a rotating direction 
for moving the nut 58 in a fastening direction) is set to an opposite 
direction to a winding direction of the coil spring 56 (a winding 
direction for moving an element wire of the coil spring 56 in a direction 
apart from a side of the nut 58) (FIG. 4B). In the present embodiment, 
the thread direction of the nut 58 is set to a right handed thread and 
the winding direction of the coil spring 56 is set to a left handed coil. 
In the case that the thread direction of the nut 58 is set to a left handed 
thread, the winding direction of the coil spring 56 is set to a right 
handed coil. 

In one embodiment, the coil spring 56 in accordance with the 
present embodiment is formed in a spiral shape, and is expanded 
spirally in a moving direction apart from the nut 58, and an end 
portion in an outer peripheral side is in contact with the surface of the 
check valve 55. In one embodiment, the coil spring 56 in accordance 
with the present invention may be formed in a straight shape, such as 
a complete cylindrical shape. 
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In accordance with the present embodiment, the following 
operations and effects can be obtained. 

(1) The thread direction of the nut 58 fastening the coil spring 
56 is set to an opposite direction to the winding direction of the coil 

5 spring 56. Accordingly, when the coil spring 56 rotates together with 
the rotation of the nut 58, the end portion 56A of the coil spring 56 in 
side contact with the check valve 55 slips on the check valve 55 in an 
opposite direction to the winding direction of the coil spring 56. The 
coil spring 56 does not get under the check valve 55, and does not get 
10 caught in the portion between the bottom piece 51 and the check valve 
55. 

(2) Since the nut 58 is provided with the centering guide 58A 
for the check valve 55 and the coil spring 56, the strength of the bottom 
piece 51, which is formed, for example, by a sintered alloy is not 

15 reduced, in comparison with the structure in which the centering guide 
is provided in the bottom piece. 

In the embodiment where the bottom piece 51 is provided with 
the centering guide for the check valve 55 and the coil spring 56, the 
coil spring 56 does not get caught into the check valve 55. However, in 

2 0 the embodiment where the projection-shaped centering guide is formed 
in the sintered bottom piece 51, the strength of the projection portion is 
lowered, so that there is a risk that the projection is damaged. and 
broken when fastening the bolt 57 and the nut 58. Further, in the 
case that a centering collar is added to the bottom piece 51, it causes an 

2 5 increase in the number of parts and an increase in the number of 
assembling man-hours required. Accordingly, this structure is not 
optimal. 
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A bottom valve apparatus 40 may be structured, as shown in 
FIG. 5, such that a check valve 55 and a coil spring 56 are arranged in 
the upper face side of a bottom piece 51. A bolt 57 passes through the 
check valve 55 and the coil spring 56 is inserted from the upper face 
5 side of the bottom piece 51. A nut 58 is screwed with the protruding 
end of the bolt 57 protruding to the lower face side of the bottom piece 
51, and the coil spring 56 is centered and fastened by the bolt 57. The 
end portion of the bolt 57 protruding to the lower face of the nut 58 is 
formed as a caulked portion 59 so as to prevent the nut 58 from 

10 rotating. The bolt 57 is provided with a centering guide 57A for the 
check valve 55 and the coil spring 56 in the side brought into contact 
with the upper face of the bottom piece 51. 

As heretofore explained, embodiments of the present invention 
have been described in detail with reference to the drawings. 

15 However, the specific configurations of the present invention are not 
limited to the illustrated embodiments but those having a modification 
of the design within the range of the present claimed invention are also 
included in the present invention. 

In accordance with the present invention, it is possible to 

2 0 prevent the coil spring from being caught in the check valve when 
assembling the bottom valve apparatus. 

Although the invention has been illustrated and described with 
respect to several exemplary embodiments thereof, it should be 
understood by those skilled in the art that the foregoing and various 

2 5 other changes, omissions and additions may be made to the present 
invention without departing from the spirit and scope thereof. 
Therefore, the present invention should not be understood as limited to 
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the specific embodiment set out above, but should be understood to 
include all possible embodiments which can be encompassed within a 
scope of equivalents thereof with respect to the features set out in the 
appended claims. 



